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THH GKA96HOPPER PROBLEM AND ALFALFA CULTURE. 

IJy F. 1[. Webster, 
In Charge of Cereal atid Forage Insect Investigatiom. 

SPECIES RESFONBIBLE FOR DEPREDATIONS. 

While specimens of the species of grasshoppers actually engaged in 
devnstating alfalfa fields have not always accompanied complaints 
of their ravages, it is nevertheless possible, taking the data sceurod 
by Government and State officials in connection with information 
from correspondents, accompanied by specimens of the insects actually 
committing these depredations, to fix the rcsponsibihty- -lai-gcly at 
least — upon three species. Otto of th«se is knowii as the differentiid 
grasshopi)cr {Melanoplus differeniialis Thos., fig. 1), another as the 
two-striped grasshopper {Mdanoplus hivittatus Say., fig. 2), and the 
third, Melanoplus atlanis Ttiloy ; the last being more or lese migratory. 

Other species of grasshoppers havo probably at times been more or 
loss involved, as it is rarely that material submitted with a complaint 
of damages doos not include more than one species; on the other 
hand, species ravaging other crops on the same farm or ranch are 
often submitted under the supposition that they are like those seen 
at work in alfalfa. A notable ease in jjoint is that of tho yellow- 
winged or pellucid grasshopper {Camnula ■peUudda Scudd.), which, 
while very destructive to grain «Bitl grass crops, is said to work but 
little injury to alfalfa. Howovcr, as all grasshoppers likely to btt- 
come involved in tliis or similar depredations havo much the same 
habits and all are probably susceptible to tho same treatment, the 
question of species is not one to interest tho fai-mcr particularly, be- 
yond the matter of his ability to determine for himself which one is 
the worst pest and to apply his me«sur« of suppi-eaeion more espe- 
cially with reference thereto. 

APPLICABILITY OF MEASURES HEREIN DESCRIBED TO CLOVER CROPS. 

While this bulletin is primarily for the benefit of tho alfalfa grower, 
the measures of suppression recommended may be appHcd in tho 

Note.— This bull* fin deilttb^ the species of grasshoppers that work special Injury to tlie slfalfa flclda 
amd saggMts nwthoda for their destruetlon. It will be ot Interest wherever nlftilf* la threfttwted by »& attaek 
*effl Vfimn Insoets. 
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clovor fiolds of tlio oasteni section of the couatry with equally good 
results. Indeod, tho throo spocioB hero discussed are at timas destruc- 
tivoly ahundant in the-red-clovor fi«lds of th« East and Middle West, 
and tho ■writor has th«ro uaod the "hopperdoaer" to advantage. 

DEPREDATIONS. 

With tho rapid incroaso in the culture of alfalfa throughout tho. 
couatry thoro has como tho problem of protecting this crop from 
attacks of eovoral species of grasshoppers, or locusts. The reason 
for this state of affairs is not at all obscure, as in order to breed 
frooly and in destructive numbers theso grasshoppers require two 
conditions: First, an undisturbed soil for the protection of tboir oggs 
aft«r thest have been deposited; and, second, an oarly food supply for 

tho young in spring. No 
other crop comes so near 
supplying thsse condi- 
tions to an ideal degree 
as does alfalfa. 
Thus it is that tho 
Fio.i*.— Diaewettoi BrM«h«ip« ( Ji/ijaiMfKiti Mffttaniatii). farmer, especially in the 

Natural sfce. (Alt^ItieT.) > • ^^^^^ ^^^^ 

ginning of alfalfa culturo h«on sorely hieet by these poets, whose de- 
structive hordes might even now he snid to follow clesjiily in T3ie foot- 
prints of tho reclamation ei^neer. 

SSmOUSNESS OF INJURIES. 

Hardly a season passes during wliich more or less serious outbreaks 
are not reported in different localities, and tho aid of the Bureau of 
Entomology is frequently invoked in destroying those gruaehoppers 
or otherwise lessoning their ravages. Thus, during the year 1913, 
serious widespread injuries occurred in New Mexico, Kansas, Okla- 
homa, New Hampshire, and Vermont, with Itsser outbreaks in Ari- 
zona, Texas, Mississippi, Wisconsin, Michigan, and Wyoming. It is 
in no wise likely that those numbers indicate mere than a minor por- 
tion of the destructive outbreaks of theeo posts that actually occurred 
over this territory, and the seriousness of some of these outbreaks is 
indicated by tho fact that as many as 12 complaints wore received 
from a single locality. In fact, the probabilities are that, m VbM 
area of cultivation of alfalfa increases, tho amount of injury inflicted 
by these insects wiU greatly increase in future unless moaaurea are 
taken to control them. 




DffiCRIPTlONS Of THE TWO PRINCIML ALFAM-A-AfFECTING SPECIES. 
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■T-wo-slTiped gr»HihoppcT ( if eI(WM>}>i«s Uvltta- 
tMj). N^vaalwkA. (Att« EUef.) 



Tho differential grasshopper (fig. 1) is about 1^ inches long, its 
wings expand ahout 2J inches, and it is of a general hright yeUowish- 
green color. There is, howover, a nearly hlack melanic form that docs 
not seem to differ otherwise fr«m 
thenormal. Tho head and thorax 
aro olivo hrown, and tho front 
Avings arc of very much the same 
color, without other markings 
but with a brownish shade at tho 
base; th« hind wings are tinged 
with green; the Mnd thighs are 
hright yellow, especially below, 
with four black marks; tho hind shanks are yellow, with black spiu«« 
and a ring of tho same color noai* the baso. 

Tho two -striped grasshopper (fig. 2) varios In color from a dull 
green to a duU brown, with a distinct yellow stripe extending on each 
aide from the upper part of tho eye to the end of the wing. The malo 
ia about 11 inches long and the female about one-fourth of an inch 

longer. This grasshopper may be so easily 
recognized from tho accompanying figuro 
that further description is unnecessary. 
The young are very much like those of 
f^jC. ^^B/r^^^ theRocky Mountain grasshopper.or locust, 
if^^*J^K^^'' '1 shown in figure 3 





DISTRIBUTION OF THE TWO SPECIES. 



FW. I.— Rocky Uoontalo grasshop- 
per or locust (HaMp^uj ^jR-c^tu); 
ft, 0, Newly h»t<*Md larrte; 6p '"11- 
pown IWTs; c, pupa. Natural alie. 
(Aftw EUey.) 



Although both these grasshoppers seeni 
to be generally distributed of er the coun- 
try, the differential grasshopper rarely be- 
comes destructively abundant ct^t of the 
Mississippi River. It is very decidedly so, and with great frequency, 
however, to tho west of the Mississippi, while, though extending from 
Alaino to California, the two-striped grasshopper is sometimes dis- 
astrously abundant, locally at lieast, as far east as Ohio. In th» red- 
elover-growing sections of tho country the two-striped species is prob- 
ably very much the more destructive of the two, though even as far 
east as Indiftna tho differential grasshopper doe* considerable injury 
to fruit trees by gnawing the hark from the twigs. 
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Tho eggs aro deposited in the ground iii masses, ineloscd in more or 
less kidney-shaped pods, in late summer and fall, after the manner 
shown in figure 4, wbieh illusti^a^e« the *OTipo8ition of the Reeky 
Wountaiii grasshopper or loeust. The females seem to prefer a mod- 
erately compact, rather damp but not wet soil which is rarely dis- 
turbed by tho plow or other cultirating implement. It wilt thus be 
seen that the alfalfa fields throughout the irrigated sections eonsti- 
tiite an ideal breeding groimd. Winter is passed iu the egg state, 
the young hatching in spring and reaching maturity in summer, and 
there is Imt one generation annually. Neither of the two species is 
migratory. Tlioir flight ia rather clumsy, and they do not remain 

long on the wing befort 
alighting. 

NATURAL ENEMIES. 

Upward of 100 speeieaof 
birds are known to feed 
to a greater or less extent 
upon grasshoppers, but 
probably tho most useful 
in this direction are quails, 
prairie chickens, tho spar- 
row bawk and Swainson 
hawk, the loggerKead 
shrike, all euekoos, the 
cowbird, all blackbirds 
an d meado wlarks , the e a t- 
bird, and the red-headed 
woodpecker. That do- 
mestic fowls are 0Bp«ei«illy 
fond of these insects goes mthout saying. Skunks are very fond of 
grasshoppers, and are esteemed by tho Bureau of Biological Sui-vey as 
the moBt useful of mammals; they thorcforo deserve protection rather 
than dcsti-uction by the farmer. Toads and problibly some of the 
snakoe add those insects to their bill of faro. 

Of tho insect enemies, the grasshopper mite is often found infesting 
grasshoppers in great numbers. It collects under tho base of the 
wings, sometimes causing them to stand out from the body. Wliile 
these mifees probably destroy many grasshoppers, it is possible that 
their value to tho farmer has been overestimated. There are several 
species of parasitic flics that frequently destroy immense numbers of 
thoso grasshoppers. Of these Sarcophaga h^lyi Aid., -S. cmnhieis Towns., 




Fio. 4.— Rocky Mountain grasabopper or locust {Mtlanopltis 
tptetui): a, a, a, Female in dtffenat p«EttJoiu, ovIpoBltlog; 
b, egg-pod oitrocted from Erouad, with tho end broken open ; 
e, a few eggs lying loose on the ground ; d and « show the earth 
partially removed, to illustrate on egg in»<» ulready In plaee 
and one being placed; / shows wkert ioA * mam has ti««n 
cov-«>a np. (Att« Klli^.) 



THE GBASSHOPPER PROBLEM AND ALFALFA CULTU^. 



S. Tiunteri Hough, and S. georgina Wied. (fig. 5) sometimes aweep these 
locusts off in myriads. These flies deposit minute, elongate maggots 
on the sui-faco of the hodies of tho grasshoppers. The young mag- 
gota make their way directly into the body of their host, and as they 
grow and develop thero they feed upon the living insect. When full 
gtt)wn the m»^ot« go into the groimd and within «, brown cm& 
transform to flies, Quito recently Mr. E. O. G. Kelly, of tho Bureau 
of Entomology, has discovered a species of Sarcophaga attacking 
grasshoppers in great numbftrs in thsi State of Kansas. This spcciiie 
deposits the tiny maggots upon tho outstretched winga of tho grass- 
hopper when in flight, whence tho maggots mako thoir way into tho 
soft integuments of the body. Mr. II. E. Smith obsci-ved the same 
species Ukowiso depositing its larvse on its victims whilo the latter 
were quietly clinging to 
rmgut ation . This species 
was found to bo new to 
scionco, and has been de- 
scribed under the name 
of SarcopTiaga IceUyi by 
Dr. J. M. Aldrich. 

While ftU of those nat- 
ural enemies do much 
to hold tbo pests in 
chock, th&ro sri two or 
thrco vegetable para- 
sites that also kiU off 
myriads of thom, tho 
dead hodies of the 
grasshoppers destroyed 
thereby oftrai being 
conspicuous objects aa 
they cling to the weeds and grass where death overtook them (sco 
fig. %). One of those fungous parftsitos-is tho same as that attacking 
the chinch hug, and is known to scienco aa Sporotrichum gldbuli- 
ferum. A group of grasshoppers that have hcen killed hy this fun- 
gus is shown in figure 7. 

Whilo it will be seon that there is no lack of natural onemies of 
these grasshoppers, and whilo all of them are of benefit to the farmer, 
th*y do not 'and never will afford ateolute protection from the rav- 
ages of these pests in tho alfalfa fields. Tho reason for this is plain. 
By growing a single plant over large areas tho farmer produces an 
unnatural condition and offers unnatural advantages for the devel- 
opment of tho enemies of this plant, the grasshoppers. It is really 
the number of plants that invites insect attack. So, also, it ia the 
gront number of gmsBhoppcra congregated together in masses that 
invites attack from natural enemies, und it is only when this condi- 
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B.— *«rco|*i^ nm^m, a parasitic fly that destroys grass- 
hopper's. Huch enlarged. (Anther's Itlustratlon.) 
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tion ia present that these natural enemies heeome suffieitntly ahundant 
to offer the farmer prompt and effective relief. In other words, the 
natural enemies, however much restraining force they may present, 
aro always too far hehind wholly to provent occasional outhreaks of 
theso grasshoppers. The farmer, having undertaken tho cultivation 
of alfalfa in large areas under eonditions preeminently favorahlo for 




Fw. S.— A view of grasshoppers dead and dying from fungous disease. Natural 
siie. (From Howard.) 



the development of gjusshoppors, must now throw some r^triining 
element into the other side of tho scales in order to preserve tho 
balanoo. It thus comes ahout that artificial repressive measures 
must bo put into play in order to countoiact, aa it wcro, the iflcct on 
naturo of an ovcrahundanec of alfalfa plants — a vastly groater num- 
hor than would ho produced under natural eonditions. And tliis 
brings i» to a consideration of preventivo and reprossiv» m#««ureis. 



TMB GSASewOPPBR PBdS^BM AW ALFALFA OTJLTUEB. 7 

PMV«MTLVfi AND'miMfM:<M[>rMEA-SUriW. 

Preventive measures, as hero restrietcd, apply to a period antedate 
jng the hatching of tho young; wlxilo remedial measuroa aro such as 
deal with tho insects after hatehing and with methods of destroying 
them. 

While many modes of proeodure have been advocated, tending 
to ward off impending attaeks, and perhaps even a greater numher 
of devices eonstrueted and mixtures compounded for the destruetion 
of grasshoppers, we ivrll here eonsider only sueh as nre readily and 
eheftply obtainahlo l>y tho fdrmer and rMchman and tho^ raoet 
practical in appKeation. 




Fid. 7.~Gr8Sshopper9 Wltod by fungus, SpoTOtrichum gtabvUlfetum. (After Brimor.) 



DS8T«OYIN@ THii BGO«. 

Dectrojing the eggs of the passhieppers i^eeoas to bo the only 
preventive measure that promises to ho worth while attempting, 
exeept, perhaps, the destnietion of tho young as they are hatehing. 
Destruetion of the aggs may he aeeomplis'h^d by wther plowisg,, 
harrowing, disking, or eultivating, in the fall or Avinter, all roadsides, 
ditch banks, margins of cultivated fields, uncultivated fields, and 
grassy margin* along fencee. In short, all waste Ifflnds t;h*it it jg poe- 
sihlo to reach in this manner should receive attention, unless it k 
known that no eggs were deposited there. 

The soil need not bo stirred deeply, 2 inch^ being ft sufBcient 
depth to accomplish the desired effect; and circumstances ivill 
probably dictate the kind of tool or took that a farmer ought to 
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use and where to use them. There is no doubt whatever that if this 
measure w&re put into operation at the proper time, in whatovcr 
manner is most pnicticnble, disastrous outbreaks the following 
spring would be forostallod and prevented. Except in ca.ses of 
Isolated farros or ranches, there should by all means be concerted 
action in this movement. 

Whore fields can bo ciuickly inundated and the water promptly run 
off, as is frequently done in rice fields, the young graasboppors may 
bo killed by flooding the field for a day or two just as tho eggs are 
hatching. If close watch is kept to determine just when the young 
grasshoppers are batching, and prompt action taken at this time, 
much good can bo accomplished; but as soon as the young begin to 
move about flooding will avail hut little, as tho grasshoppers will 
chmb to tho upper part of vegetation beyond the roach of the water. 

DfSTROYlNO THE INSECTS. 

Those measures which should bo rosortcd to when tho grasshop- 
pers, having hatcbad from tho egg, are threatening alfalfa fields from 
^\'itlliu or without, or both, will now bo discussed. 

The Tiopperdozer— On level or comparatively level land the hop- 
pordozor can bo used to good advantage in collecting gra^hoppers 
of oil ages— from the youngest to the adults. Thoro aro many modi- 
fications in tho construction of thoso implements, but tho form hero 
described and figured has hoen made for tb© writor, and he has 
employed it in tho fields and knows from oxporienco that its use is 
both practicable and ofhcicnt. It is constructed of sheet iron, pref- 
erably galvanizod, of reasonable thickness to insure strength, »ad, 
except for the end pieces, made of a single shoot 10 or 12 foot long 
and 26 inches in width. Tho front is formed by turning up ono edge 
a couplo of inches, and tho back may bo turned up a foot, thus 
making a shallow pan 1 foot wide, with the back tho some height 
and with a front 2 inches high. Ends aro riveted in and soldered, 
as shown in figure 8. Runnora of old^wagon tire aro placed at each 
end (a, b), and anotbor in tho center (c) is turned over in tho front 
and hack to strengthen tho pan at thoso points. Those runners aro 
riveted to tho pan, as shown, and should extend both backward and 
forward in order to overcome to some extent the inequalities of the 
ground and cause the hoppordozcr to run more smoothly. By solder- 
ing it about the heads of the rivets tho pan will ho made water-tight. 
The pan is filled with water, on which is poured enough kerosene to 
cover it with a film, a horse is hitched to the end runners, and the out- 
fit is then ready for use. As tho hopperdozcr is drawn over tho 
ground tho locusts will cither jump into the kerosene and water 
direct or against tho back and drop into it and there bo lulled. By 
using longer, wider, and heavier sheet iron a larger and stronger pan 
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can be made and this further strongthonod by additioiMil ruanen's; a 
horao can then bo hitched to each end, or the pan may be mounted on 
low wheels. Tho whole thing is oasily constructed, inexpensive, and 
onco mado may be put into sortie© year after year as needed. The 
only place whore its use will provo more or*loss impracticable will be 
on hilly or rocky lands or on that not yet cloared of stumps. 

Poisoned haits. — In the use of poisoned haifts wo h«,ve ftaother inex- 
pcnsivo, practical way of dealing with those grasshoppers even when, 
as is frequently tho case, they breed in the alfalfa fields, and the pro- 
tection, whatever it may be, must be applied there. What has 
como to bo known as tho "Griddle mixture" is giving most satisfac- 
tory results on the ranches of both the United States and Canada. 
The mixture is composed of htdf a barrel of fresh horse droppings in 
which is mixed 1 pound each of salt and Paris Green. If tho horse 
droppings are not fresh, the salt is dissolved in water and mixed 




Tia. S.~"Hopper<tQzcr." A simple coal-oil pan, to be drawn horse. (Atter ICHej.) 



with the manuro and poison. When this mixture is scattered freely 
about wheiro the gf asehoppors are abundant, they seem to ho attracted 
to it, for thoy devour i^roadily and are poisoned theroby. Dr. James 
Fletcher, late entomologist for tho Dominion of Canada, cited an 
i^tneo wh«re "this imxture bad hmn &e«tt»r«d^ freely aroi^d the 
edges of a field, and stated that this particular field stood out as a , 
green patch in a hrown plain, as it was situated in the midst of fields 
ifrhwo nothing hid boen done to dwstrey tho ]^««hoppiB'rB. 

Another effective bait is made by mixing wheat bran, 25 pounds; 
Paris green, 1 pound; cheap molasses or sirup, 2 quarts; oranges or 
Itemons, 3 fruits. Thoroughly mix togathw the bran and Paris gree^i. 
An ordinary washtub will answor for this purpose. Into a separate 
receptacle containing the molasses or sirup, squoozo tho juices of tho 
fruit; then chop up finely tie ^kin and pulp of the fruit and add this 
also to tho molasses mixture; then dilute with 2 gallons of water. 
Mix the two together and add enough more water to bring the 
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whole to a stiff dough. Tim amount of poison bait is sufficient 
to treat from 5 to 10 acroa when properly iippligd. It should be 
borne in mind, however, tli»t the fruit is the eBwntial element of 
this bait, and if not employed 75 per cent of thje efficiency of the 
bait is lost. 

This poison bait should be applied to the area to be treated early 
in the morning, before sunrise. To obtain the best results the bait- 
must be sown broadcast in strips 1 rod apart over the area to bo 
tre«twi. Broadcasting obviates the possibility of horses, cattle, 
Aeop, poultry, or birds being able to obtain a sufficient amount of 
poison in the field to kill or injure them. Under no circumstancea 
should the bait be scattered over treated areas iu piles or bunches, 
for fear that birds or live stock might, under such circumstances, 
eat an injurious or fatal amount of the poison. 

To illustratft the degrcf^ of Safety with which the poison bait may 
be used when properly sown broadcast, the following may bo of 
interest: In the summer of 1914, on the farm of Mr. C. I. Hood, of 
Chelsea, Vt., the pasture of several hundrod acres was very badly 
infested with Mdanoplus atlanis Riley. In this pasture there were 
continually grazing more than a hundred of very highly prized pure- 
bred Jorsey heifers. From 10 to 15 acree of this pasture were treated 
with 25 pounds of the poison bran each morning for a week, and 
though the heifers continually grazed over the treated areas, not a 
single instance of poi9oning occurred. 

COOPERATION. 

Cooperation between farmers or r'iilichmen is of the utmost impor- 
tance, whether the hopperdozor or poisoned baits bo used. On 
some of the moro extensive ranches tho owners can protect them- 
selves by reason of the great extent of territory that is under tht 
control of a single individual, but among smaller holdings coopera- 
tion is very essential. 

rOttHSTALUNd OUTBITEAKS. 

Forestalling of outbreaks would bo spoken of by the ranchman as 
"watching out for trouble." By this is meant tho careful watching 
of the fields for the appearance of the grASahoppers. When those 
are found to be present, do not wait to see what they are going to do, 
but prevent their doing any thing by putting into practice, before 
any damage hffis been done and while tho grasshoppers aro very 
young, whatever mt&sm^ee ar® to be used. It usually riquires sev- 
eral days to poison tho grasshoppers, and large areas can not be 
traversed with tho hopperdozers in a day. Therefore if measures 
are to be successful they must not be delayed. 
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